Regulated and constitutive expression of anti-inflammatory cytokines by nontransforming herpesvirus saimiri vectors.
Herpesviral saimiri-(HVS) mediated expression of bovine growth hormone was one of the first applications of an episomal viral vector for gene therapy. Meanwhile, the long-term persistence of HVS vectors has been confirmed in a broad spectrum of infectable target cells in vitro and in vivo. Regulated gene expression is useful for many applications of gene therapy. Therefore, we inserted the Mifepristone-antiprogestin-inducible expression system (GeneSwitchtrade mark) into HVS viral vectors to regulate the combined expression of anti-inflammatory cytokines, IL-10 and IL-1RA. Constitutive CMV-promoter/enhancer-driven and Mifepristone-inducible cytokine expression was compared in the viral context in transduced primary human fibroblasts and rheumatoid arthritis (RA) fibroblast-like cells (RASF). Long-term persistence of vector genomes was shown for both construct types. Constitutive expression was efficient and more rapid in onset than in the inducible system, in which the selective induction of interleukin expression along with low background levels was obtained by Mifepristone concentrations that were more than 1000-fold below those required for endogenous Progesterone antagonism. Furthermore, transgene expression corresponded to vector doses. Global patterns of cytokine secretion were not significantly changed due to viral transduction, indicating a rather inert behavior of the viral vector itself. In an attempt to emulate the inflammatory cytokine-enriched environment in rheumatoid arthritic joints, the function of the vectors could be demonstrated in vitro by the successful blockade of IL-1beta-stimulated matrix-metalloproteinase (MMP)-3 expression from RASF cells. Evaluation of this system in future studies, in suitable long-term SCID models of RA or in non-human primate models, will exploit the possible in vivo benefits of nontransforming HVS vectors in gene therapy.